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  摘要 
本论文以南海海绵 Axinella sp.为研究对象，运用常规的 HPLC 分析、柱层
析分离方法结合质谱分析，对南海海绵 Axinella sp.的化学成分进行快速鉴定。 
分离得到 7 个生物碱结构，通过对已分离的生物碱结构进行质谱裂解规律







（M-249 吡咯环带两个 Br）氮杂环碎片，同时还可以形成 172 或者 250（吡咯






接离去形成丰度较大的碎片。同时，根据各甾醇之间出现质量数差 2 或者 14 的
规律，考虑差异为一个双键或者一个-CH2，鉴定了 3 个含量较少甾醇结构；同
时还对已分离的甾醇组分进行抗硅藻附着活性的研究，最后发现 3β-
Hydroxymethyl-A-nor-5α-cholest-22E-en 具有良好抗 Tropidoneis sp.藻附着活性，
在 50ug/ml 的浓度的时候 3β-Hydroxymethyl-A-nor-5α-cholest-22E-en 几乎可以抑
制 100%. 
















By the use of HPLC, chromatograph and mass spectrometry, this article mainly 
research on the chemical constituents of China South Sea marine sponge Axinella sp.. 
In the research of alkaloids, 7 alkaloids were separated and identified by NMR 
technique and mass spectrometry. In further study tandem mass was used to analysis 
the MS breakdown mechanism of each alkaloid, as a result, two main MS breakdown 
mechanism were found: 1) the MS breakdown mechanism in the pyrrololactams is 
mainly showed by cyclic condensation, this may because the existence of multi-
conjugated double bonds  in the structure, and electron transfer will occur. The 
fragments of M-17, M-16, M-14 is very common; 2) the MS breakdown mechanism 
in the Open-loop alkaloids is mainly showed by the elimination of bromopyrrole ring. 
The electron can transfer to both sides when there is an ester bond existence. As a 
result M-171/ M-249 and 172/ 250 can be both observed. Finally, 13 micro-alkaloids 
were identified by the MS breakdown mechanism above. 
In the research of sterols, 3 sterols were separated and identified by NMR. And 
the MS breakdown mechanisms were studied in the use of GC-MS technique, two 
main MS breakdown mechanism were found according to whether there is a double 
bond in the side chain: 1) when there is a double bond in side chain, the methyl can be 
eliminate, and 3- hydroxyl can transform to carbonyl to form a three-membered ring. 
2) When the double bond is not existent, the methyl can be eliminated to form a high 
abundance fragment. And the whole side chain and hydroxyl can be directly 
eliminated. Finally 3 micro-sterols were identified according to the MS breakdown 
mechanism above. Meanwhile the antifouling activity of sterol-1/3/4 against the 
settlement of the diatom Tropidoneis sp. were studied, 3β-Hydroxymethyl-A-nor-5α-
cholest-22E-en showed well antifouling activity, almost 100% was restrained when 
the concentration of 3β-Hydroxymethyl-A-nor-5α-cholest-22E-en was 50ug/ml. 

















GC Gas Chromatograph 
HPLC High Performance Liquid Chromatography 
GC/MS Gas Chromatography-Mass Spectrometer 
HPLC/MS High Performance Liquid Chromatography-Mass Spectrometer 
NMR Nuclear magnetic resonance 
UV Ultraviolet detector 
DAD Diode Array Detector 
FLD Fluorescence Detector 
RI Refractive Index Detector 
ELSD Evaporative Light Scattering Detector 
API Atmospheric pressure ionization 
APCI  Atmospheric-pressure Chemical Ionization  
ESI Electro spray ionization 
FAB Fast atom bombardment 
MALDI Matrix-assisted laser desorption ionization 
TIC Total Ion Chromatography 
CUR Curtain gas 
CE Collision Energy 
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吡咯类生物碱是海洋生物碱的重要结构类型之一。自 20 世纪 70 年代以
来，大量的溴吡咯生物碱从 Agelasidae，Axinellidae 及 Hymeniacidonidae 等种
类的海绵分离出来。这些化合物常以单、或二溴吡咯-2-甲酸部分通过脂肪链与












































































图 1.1 甾醇新颖结构 
Fig. 1.1 Novel sterol structures from marine sponge  
同一来源的甾醇结构一般都具有相同的母核，其差别主要体现在侧链，对
于在 EI 源下甾醇的裂解规律以后了大量的研究。本文主要采取常规的分离手段
对南海海绵 Axinella sp. 中甾醇总样进行分离，分离出含量较大的甾醇样品通过
核磁进行结构鉴定；接着再对甾醇总样进行 GC-MS 研究，根据各甾醇的质谱裂
解规律对其结构进行推导。 
1.2  质谱技术介绍 
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